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Objective: To determine the prevalence of Chlamydia trachomatis (CT), Neisseria gonorrhoeae
(NG), and HIV-1 infections in female street prostitutes and STI clinic attendees in Barcelona.
Design: This was a prospective study carried out in two four-month periods over two years. Urine
specimens were tested for CTand NG using a PCR pooling algorithm. Among street prostitutes HIV-
1 testing in urine was also carried out.
Results: The prevalences of CT, NG, and HIV-1 in female street prostitutes (n = 301) were 4.7%,
3.7%, and 1.0%, respectively. Women from Eastern Europe had the highest prevalence of CT
(p = 0.01). Prevalences of CT, NG, and HIV-1 among all clinic attendees (n = 536) were 4.3%, 4.5%,
and 4.4%, respectively. Prevalence of HIV-1 infection among homosexual men was higher
compared with heterosexual men and women ( p < 0.001).
Conclusions: : Overall CT prevalence is currently lower than in other European countries,
although it could increase as a result of immigration. Rates of HIV-1 and of NG are higher among
homosexual than among heterosexual men.
# 2006 International Society for Infectious Diseases. Published by Elsevier Ltd. All rights
reserved.* Corresponding author. Tel.: +34 93 441 4612; fax: +34 93 441 4612.
E-mail address: mvall.pbcn@ics.scs.es (M. Vall-Mayans).
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Chlamydia trachomatis (CT) and Neisseria gonorrhoeae (NG)
are two of the most common sexually transmissible infective
agents. It is well recognized throughout the world that bothPublished by Elsevier Ltd. All rights reserved.
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reproductive tract with grave sequelae.1 The prevalence of
infection attributable to each of these organisms varies
geographically and according to the population studied:
broadly speaking CT is more prevalent than NG in industria-
lized countries and the reverse in developing countries, and
both of them are more prevalent among people at high risk of
sexually transmitted infections (STIs).
Many studies have documented high rates of CT in parts of
Europe2 and North America3 affecting young people, both
heterosexual and homosexual men, and especially women.
The burden of CT and NG in Catalonia and Spain is largely
unknown due to the scarcity of data. Taking into considera-
tion the fact that the few studies undertaken have been
limited to symptomatic patients in some STI centers or other
populations at lower risk, using generally insensitive testing
methods, the prevalence of CT in Catalonia and Spain still
appears to be lower than that in other parts of Europe.4
Similar to other cities in industrialized countries, since the
late 1990s there has been a progressive increase in the
number of NG cases diagnosed in Barcelona, affecting homo-
sexual men in particular.5
HIV infection is the STI with the highest impact worldwide
and it has consistently been shown to be associated with
other STIs.6 The overall HIV epidemic in Spain is concen-
trated, with relatively low prevalence among all heterosex-
uals, including female prostitutes, but with much higher
prevalence among subpopulations of homo/bisexual men
and immigrants.7,8
Globalization has had an impact on sex-related issues such
as prostitution and international travel to specific sites to
engage in sexual activities (homosexual and heterosexual). In
the past few years the number of migrant prostitutes in
Barcelona has increased considerably, and some information
suggests that this city has become a popular destination for
men to meet and practice risky homosexual sex. We under-
took this study to determine the prevalence of CT, NG, and
HIV-1 in two populations at risk for STIs in Barcelona, namely
female street prostitutes and male and female STI clinic
attendees.
Methods
Study sites and populations
Between February and June 2002 and again in 2003, first-
catch urine specimens were collected from consecutively
enrolled study participants in the two selected populations:
(a) female street prostitutes and (b) STI clinic attendees.
With a 95% confidence interval and a power of 80%, a sample
size of 200 female street prostitutes was required to estimate
a prevalence of NG or CTaround 5%with a precision of 3%, and
a sample size of 800 STI clinic attendees to estimate a
prevalence of NG or CT around 2% with a precision of 1%.
(a) Female street prostitutes in the Ciutat Vella old dis-
trict of Barcelona, a popular location for prostitution, were
approached after contacting a well-respected Catalan out-
reach organization, A`mbit Prevencio´, with a specific service
for female prostitutes, A`mbit Dona (i.e., women’s site).
Outreach workers informed the women about the project
and handed out a leaflet (produced in different languages)detailing the study to participants. After giving their
informed consent, sex workers were invited to answer a
structured questionnaire that was completed by a female
health professional hired for the project. They were also
invited to submit a urine specimen while at the A`mbit Dona
for NG, CT, and HIV-1 testing. Those participating in the study
were invited to attend the STI unit of the Catalan Health
Institute, Barcelona for further STI check ups. In addition,
participants with a positive result for NG or CTwere provided
free oral treatment on site according to recommended guide-
lines.9 The HIV-1 test results from this population were used
only for epidemiological purposes.
A few male street prostitutes who had also requested the
services of the outreach organization while the study was
ongoing were also asked to participate. As male street
prostitutes were not the target study population and selec-
tion bias could not be ruled out, only urine STI prevalence
results are given for this specific population.
(b) The participants at the STI unit of the Catalan Health
Institute, Barcelona included mainly self-referred asympto-
matic subjects requesting HIV testing and, to a lesser extent,
STI symptomatic patients (15%) and non-street prostitutes
(25%). All were given a leaflet in a relevant language about
the study before consultation, and after being informed
about the project by a nurse or physician and giving their
informed consent, they were asked to submit a urine speci-
men for NG and CT testing. This study population was not
asked to answer a questionnaire since information was
retrieved from clinical records by the health professional
hired for the project under the supervision of the principal
investigator of the study who belonged to the clinic. Each
subject was asked to participate in the study once at his/her
visit to the clinic. As usual, treatment, additional testing,
and contact tracing were offered in the clinic following
recommended guidelines.9 HIV status from the STI unit
attendees was obtained on the same day as HIV testing
was requested or consented to. Details concerning seropre-
valence of HIV from the STI unit of the Catalan Health
Institute, Barcelona have been published eleswhere.7
This study was approved by the ethical and scientific
committees of the Primary Health Care Division of the Cat-
alan Health Institute (Fundacio´ Jordi Gol i Gurina per a la
Recerca a l’Atencio´ Prima`ria).
Specimen collection, transport, and processing
First-void urine specimens were collected in a sterile con-
tainer and were shipped to the laboratory at 4 8C. They
were stored at 2—8 8C for up to seven days or at20 8C until
they were processed. Pools of four specimens were
prepared each by mixing 400 mL of urine.10 Specimen pro-
cessing was undertaken following the manufacturer’s
instructions for the urine-based CT/NGPCR (Cobas Amplicor,
Roche Diagnostics, Branchburg, NJ, USA). Specimens
yielding CT or NG signals above the test cutoff were inter-
preted as positive regardless of the internal control result. If
these signals were negative and the internal control
was above the cutoff value, the sample was considered
negative. Specimens with signals below the cutoffs for CT,
NG, and internal control, were interpreted as inhibitory.
Positive pools or pools with inhibitory activity were retested
individually.
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urine due to the difficulties in performing venous punctu-
res in the field. The use of urine for HIV-1 diagnosis
purposes is not usually seen to be convenient because
antibody concentrations are lower in urine compared with
those in serum11 and because of the oscillations of anti-
bodies in urine over time.12 However, its use does appear
to be appropriate for epidemiological purposes in some
populations.13 In this study, IgG anti-HIV-1 antibodies were
detected with the Calypte HIV-1 urine enzyme immunoas-
say (EIA) test (Calypte Biomedical Corp., Alameda, CA,
USA) in individual samples according to manufacturer’s
instructions. Samples that were initially reactive were
retested in duplicate. Repeatedly positive samples were
confirmed by Western blot. We could not use the Western
blot initially licensed for use in urine specimens due to
problems with the supplier. Hence, we used another test
(Bioblot HIV-1 plus, Genelabs Diagnostic, Geneva, Switzer-
land) with minor variations;14 the dilutions were 3/4 for
each urine (1500 mL of urine and 500 mL of blotting buffer)
and the samples were incubated for 16—20 hours. Results
were considered positive when reactivity to two bands
including gp41, gp120, or gp160 were observed and nega-
tive when bands were not observed. Otherwise they were
classified as indeterminate.
Study variables and additional laboratory tests
Details of sex, sexual orientation, age, origin (defined as
country of birth), education, social risk factors (being or
having a partner who is an intravenous drug user, being a
user of other drugs, having an HIV positive partner, or being a
user of prostitution), and previous history of STIs were
collected from all participants. Details concerning type
of partner, sexual practices, and use of condoms during
the last 12 months were also collected from all participants
and recorded in each site as explained before. However,
information about specific sexual practices and their
corresponding use of condoms by type of partner is
seldom recorded in detail in the clinical histories of the
STI unit at the Catalan Health Institute in Barcelona.
Information on the presence of symptoms of urethritis
and cervicitis was retrieved from the clinical records of
subjects attending the STI clinic. Additional information
related to the practice of prostitution and the reproductive
health of street prostitutes was collected in the structured
questionnaire and this will be presented elsewhere.
Participants at the STI clinic had a serological HIV test
(EIA and Western blot) and they were also offered tests
for hepatitis B (antiHBc) and syphilis (rapid plasma reagin
test (RPR) and Treponema pallidum hemagglutination test
(TPHA)).5 The same tests were also performed for the street
prostitutes who agreed to come to the STI clinic for further
checkups.
Data analysis
Microsoft Access 97 was used for data collection and manage-
ment. Results are presented separately for the two selected
populations (female street prostitutes and STI clinic atten-
dees). Statistical analyses were performed with SPSS 10.0 forWindows (SPSS, Inc., Chicago, USA) and Epi Info version 6
(CDC, Atlanta, GA, USA). Prevalences of the STIs investigated
(NG, CT, and HIV-1) were calculated with their corresponding
95% confidence intervals (95% CI) using the exact method.
The association between categorical variables and the STI
was assessed using the Chi-square test or Fisher’s exact test,
as appropriate. The chosen level of significance was 5% and
the p values described are two-tailed. In order to increase
the numerators for the purpose of analyzing the risk of STIs in
relation to condom use in different sexual practices by type
of partner among female street prostitutes, a combined
variable (combined test result) that included the results of
the three STIs investigated was created. A positive combined




A total of 301 female street prostitutes participated in the
study. Their main characteristics are shown in Table 1.
With a median age of 27, around half of them were
younger than 25 years old. Only 5% were autochthonous;
the majority came from Latin America (31%), sub-Saharan
Africa (25%), and Eastern Europe (24%) with the main coun-
tries of origin being Ecuador, Nigeria, and Romania. With
regard to sexual behavior, 61% of them had a steady partner,
and 28 women and 22 women, respectively, practiced anal
sex with their partners and clients.
Frequencies of condom use by sexual practice and type of
partner are shown in Table 2; the frequency of condom use
with clients was found to be high and the contrary was found
with steady partners.
Prevalences of NG, CT, and HIV-1 in urine samples were
respectively as follows: 3.7% (95% CI: 1.8—6.4), 4.7% (95% CI:
2.6—7.7), and 1.0% (95% CI: 0.2—2.9) (Table 1). There were
no statistical differences in the prevalences of the above STIs
by age or origin (data not shown), with the exception of the
prevalence of CT being the highest among women from
Eastern Europe (12.7%) ( p = 0.01). Condom use was not a
risk factor associated with having a positive combined test
result, with the exception of a marginal increased risk
( p = 0.07) for prostitutes not always using condoms during
vaginal sexual practices with clients (Table 2). Data from the
23 women who decided to attend the STI unit for further
checkups showed prevalences of hepatitis B virus (HBV) of
34.8% and syphilis of 4.5%. Prevalences of NG, CT, and HIV-1
from 28 male street prostitutes were respectively: 0%, 0%,
and 28.6%.
Concerning the performance of HIV-1 testing in urine in
female and male street prostitutes, overall there were 30
(9%) EIA reactive tests that required confirmation by Western
blot. Following this, 11 results (three from women and eight
from men) were considered positive and three (all women)
indeterminate. Five of the patients with HIV-1 positive tests,
three men and two women (and one with an indeterminate
result too) knew they were HIV positive according to inter-
view. None of the women who also attended the STI clinic
were found to be HIV-1 positive either by urine or blood
testing.
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Table 1 Main characteristics and STI prevalences of study participants by recruitment site
Variable Female street prostitutes (n = 301) STI clinic attendeesa (n = 536)
n % n %
Sex
Female 301 100 202 38
Male — — 334 62
Sexual orientation (men)
Heterosexual — — 193 59
Homo/bisexual — — 133 41
Age
25 136 45 138 26
>25 163 55 397 74
Origin
Autochthonous 15 5 185 38
Latin America 94 31 163 34
Sub-Saharan Africa 76 25 30 6
Eastern Europe 71 24 25 5
North Africa 31 10 11 2
Western Europe 0 — 33 7
Other 12 4 38 8
Education
None or primary studies 148 49 50 9
Secondary 140 47 331 62
University 13 4 153 29
Social risk factors b
Yes 5 2 186 35
No 296 98 350 65
Previous STI
Yes 9 3 74 30
No 292 97 171 70
Type of partnerc
Steady 184 61 227 42
Occasional or client 301 100 200 37
HBV (AntiHBc)
Positive 8 34.8 30 14.9
Negative 15 65.2 172 85.1
Syphilis (RPR and TPHA)
Positive 1 4.5 22 7.2
Negative 21 95.5 283 92.8
Neisseria gonorrhoeae
Positive 11 3.7 24 4.5
Negative 290 96.3 508 95.5
Chlamydia trachomatis
Positive 14 4.7 23 4.3
Negative 287 95.3 509 95.7
HIV-1
Positive 3 1.0 13 4.4
Negative 295 99.0 280 95.6
Note: Totals for some categories do not add up to the number of participants as a result of missing information in some variables.
a Includes 24 male and 110 female non-street prostitutes.
b Social risk factors considered: being or having a partner who is an intravenous drug user, being a user of other drugs, having an HIV positive
partner, or being a user of prostitution.
c Non-exclusive categories.
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Table 2 Combined STI test results by sexual practice, use of condom, and type of partner among 301 female street prostitutes
Sexual practice Use of condom (%)a Combined test resultb Total n (%) p Value
Positive n (%) Negative n (%)
Steady partner
Vaginal Yes (8) 3 (20) 12 (80) 15 (100)
No 13 (8) 156 (92) 169 (100) 0.13
Anal Yes (11) 1 (33) 2 (67) 3 (100)
No 2 (8) 23 (92) 25 (100) 0.30
Oral Yes (3) 0 (0) 4 (100) 4 (100)
No 10 (9) 101 (91) 111 (100) 1
Client
Vaginal Yes (96) 23 (8) 266 (92) 289 (100)
No 3 (25) 9 (75) 12 (100) 0.07
Anal Yes (86) 1 (5) 18 (95) 19 (100)
No 1 (33) 2 (67) 3 (100) 0.26
Oral Yes (91) 11 (6) 179 (94) 190 (100)
No 3 (16) 16 (84) 19 (100) 0.12
a Percentage of participants that used condoms always.
b Combined test result from Neisseria gonorrhoeae, Chlamydia trachomatis, or HIV-1 testing.STI clinic attendees
During each year of the study period, approximately 13 000
visits (60% men) took place at the STI clinic. Subjects who
were invited to participate were mainly those who requested
an HIV test between February and June (around fourmonths).
The response rate was 84%. Of these subjects, 536 (202
women and 334 men, 59% of them heterosexual) agreed to
be screened for NG and CT by providing a urine sample in the
context of this study. The main characteristics of these
participants are shown in Table 1.
With a median age of 32, 74% of them were over 25 years
old. The majority were autochthonous (38%) and from Latin
America (34%); foreigners represented 55 different coun-
tries. The prevalence of HBV was 14.9% and that of syphilis
7.2%. Concerning sexual behavior, 42% and 37% of the sub-
jects had steady and occasional/client partners, respec-
tively. Information available for only 96 (33%) men and
women non-street prostitute heterosexuals attending the
STI clinic showed that 22% of them with occasional partners
never used condoms. Information on the frequency of con-
dom use among STI clinic homo/bisexual men non-prostitutes
attending the STI clinic was available for around 30 (28%)Table 3 Prevalence of Neisseria gonorrhoeae, Chlamydia tracho
attending the STI clinic (includes 24 male and 110 female non-str
Neisseria gonorrhoeae
nb % (95% CI)
Women n = 201 9 (1) 4.5 (2.1—8.3)
Heterosexual men n = 191 6 (5) 3.1 (1.2—6.7)
Homosexual men n = 132 9 (8) 6.8 (3.2—12.5)
a 62 women, 107 heterosexual men, and 68 homo/bisexual men from
b Number of patients with symptoms of urethritis/cervicitis in brackonly, and depended on sexual practice; high levels of condom
use in anal sex, especially with occasional partners (77%), and
low levels of use in oral sex (32%) were reported.
In the STI clinic setting, results for NG and CT were not
available for one woman, two heterosexual men, and one
homosexual man, and those for HIV were not available for 62
women, 107 heterosexual men, and 68 homo/bisexual men.
Overall, prevalences of NG and CT in urine and of HIV-1 in
blood samples were respectively as follows: 4.5% (95% CI:
2.9—6.6), 4.3% (95% CI: 2.8—6.4), and 4.4% (95% CI: 2.4—7.5)
(Table 1).
The specific rates of NG, CT, and HIV-1 by sex and sexual
orientation in men that include non-street prostitutes
attending the STI clinic are shown in Table 3. The prevalences
of the three STIs were not statistically different after stra-
tifying by practice of prostitution either in women ( p values
for CT, NG, and HIV-1 were 1.0, 0.7, and 0.6, respectively) or
in homosexual men ( p values for CT, NG, and HIV-1 were 1.0,
0.6, and 1.0, respectively). Prevalences of NG and CT were
not statistically different between the three groups in Table 3
(data not shown). In addition, there were no statistical
differences in those prevalences by age or origin in any
of the three groups, with the exception of NG amongmatis, and HIV-1 in women and in men by sexual orientation
eet prostitutes)
Chlamydia trachomatis HIV-1a
nb % (95% CI) n % (95% CI)
9 (1) 4.5 (2.1—8.3) 3 2.2 (0.4—6.1)
8 (2) 4.2 (1.8—8.1) 1 1.2 (0.3—6.3)
6 (4) 4.5 (1.7—9.6) 9 13.8 (6.5—24.7)
Table 1 with missing information on HIV.
ets.
120 M. Vall-Mayans et al.heterosexual men where men from North Africa had the
highest prevalence (29%, two cases out of seven subjects)
( p < 0.001). Table 3 also shows the number of patients with
symptoms of urethritis or cervicitis with positive tests. All
women with a positive test for NG or CTwere asymptomatic,
with the exception of one. On the contrary, the majority of
men with positive tests were symptomatic, with the excep-
tion of heterosexual men with a positive CT test where only
two out of eight had symptoms. The prevalence of HIV-1
infection was higher among homosexual men when compared
to that of heterosexual men and women ( p < 0.001)
(Table 3).
Discussion
This studyprovidesnew informationabout STIs of public health
importance in two different at-risk populations in Barcelona —
female street prostitutes and STI clinic attendees. Prior to this
study the available information on STI prevalence in these
populations has been limited. It is the largest study to be
carried out in Catalonia and in Spain, and the first one to use a
pooling algorithm for laboratory testing, to screen at-risk
populations for NG and CTusing amplification-based technol-
ogy in urine specimens. It is also the first one to provide HIV-1
prevalence data from street-recruited prostitutes using urine
samples.
Like other countries in Southern Europe,15,16 Spain is also
experiencing the phenomenon of migrant prostitution. In
Barcelona, a high proportion of street prostitutes are very
young and with low rates of previous STIs, probably reflecting
a recent commencement of prostitution. As the outreach
organization provided condoms to prostitutes, it is also
probable that it played a role in their high frequency of
condom use with clients. Hence, it is important to recognize
the pivotal role that such non-governmental organizations
(NGOs) play in preventing the spread and the acquisition
of STIs.
In this study we document moderate prevalences of STIs
among street-recruited female prostitutes, lower than
those described in a similar study carried out in Italy.15
The most important finding from this part of the study is
the significantly higher rate of CT infection in women from
Eastern Europe, reflecting the difficulties in targeting inter-
ventions among this group.15,16 This population of female
prostitutes seems to be very mobile, traveling as tourists,
seldom using condoms, and the NGO A`mbit Dona reported a
high frequency of voluntary abortions among them during
the study period.
In Europe, HIV infection rates are low in female sex
workers who do not use intravenous drugs, even among
foreign-born women.8,17 However, HIV rates are much higher
in male prostitutes,18 as also indicated in this study, bearing
in mind the limitations mentioned. Interventions facilitating
the diagnosis and treatment of STIs,6 like the one provided in
this study, and those to prevent the spread of STIs among
street-recruited foreign prostitutes extended to men, clearly
need to be implemented and maintained.
Our findings regarding STI clinic users give support to
the relatively low prevalence of CT in our setting. Overall,
it seems that the prevalence of CT varies across Europe,
generally being higher in Northern Europe compared toSouthern Europe.4 In our study, the prevalence rates of
CT found in the different at-risk populations studied are in
the range of those found in similar populations tested in
Spain using less sensitive methods,19—21 and are much
lower than those found in similar study settings from other
European countries, where they are even experiencing
increasing rates.22 These differences provide interesting
hypotheses concerning sexual behavior, bacterial ecology,
and others to be tested. For example, it has been sug-
gested that the higher frequency of sexual activity,
the higher engagement in risk-taking behavior, and the
lower use of barrier contraceptives may contribute to
the higher prevalence of CT infection in German compared
to Spanish students.23 Nevertheless, we cannot be com-
placent about the moderate rates of CT among STI clinic
attendees in Barcelona, as a study carried out among
women attending this STI clinic 10 years earlier using
nucleic acid amplification methods found a prevalence
of CT of only 1.06%.24
International movement of people will probably lead to an
increase in the prevalence of CT in this population and the
situation needs to be monitored very carefully. This, com-
bined with the fact that CT infection is very often asympto-
matic, raises the issue of whether screening for CT should be
expanded to different STI clinic attendees in our setting.25 As
expected, NG rates were higher in homosexual men than in
heterosexuals,5,22 and the vast majority of these infections
were asymptomatic in women while the contrary happened
in men, both heterosexual and homosexual. The progressive
increase in NG in homosexual men in Europe has been related
to a reversion to risky sexual behaviors.22 The pattern of HIV
infection in men and women was similar to the one previously
described,7 although in this study selection bias that over-
estimated the prevalence of HIV in homosexual men could
not be entirely ruled out.
There are some possible limitations to this study. Female
migrant street prostitutes are a very mobile population who
work under restrictions of legal and personal issues. Hence,
prevalences found at one time may not be representative of
the prevalences found subsequently. However, the results of
this study still provide information on the recent burden of
STIs in this specific population in Barcelona. So far, the risk
factors analyzed do not allow the identification of further
potential strategies to reduce the burden of these infections.
In any case, given the problems surrounding commercial sex,
the best affordable intervention in this study population is
the continuation of the services provided by the outreach
NGO.
Concerning the clinical setting, the anticipated sample
size was not achieved, in part because of a lack of will-
ingness to participate in some attendees and in part because
of the complexities of running a research project such as
this one during busy clinics. Nevertheless, the final sample
size is still satisfactory in part because the prevalences
found doubled the anticipated ones. The sample size that
was increased at the expense of STI attendees, who were
not tested for HIV, also increased the number of subjects
with missing information on this variable. However, the
heterogeneity of the populations studied in the clinical
setting seems not to have influenced the estimation of
the STI prevalences, with the exception of an overestimate
of HIV in homosexual men.
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attendees, might have contributed to an underestimate of
the prevalence of CTand the low level of positive cases would
not allow us to find differences by age. In any case, it is still
plausible that our rates of CT are lower than those found
elsewhere when comparing them with those in similar popu-
lations attending STI clinics.2 Further studies among younger
populations might contribute to the understanding of the
epidemiology of CT in our setting.
The limited information concerning sexual behavior
among clinic attendees should be taken circumspectly
although generally speaking it fits in with current patterns
of sexual behavior.22 Yet it may be useful information since
this kind of data from Catalonia and Spain are nonexistent.
With consideration to the HIV-1 testing in urine, both the
performance of the test and the accuracy of the pooling
algorithm have been satisfactorily validated.10,13
In conclusion, this study has provided new and important
information about the current epidemiological pattern and
prevalence of STIs in at-risk populations in Barcelona. Among
street prostitutes and STI clinic attendees, CT prevalence is
currently lower than in other European countries. It is pos-
sible that the prevalence of CT could increase as a result of
immigration. The prevalence of CT among young people and
low-risk heterosexuals needs to be investigated. The rates of
NG and HIV-1 infections are higher among homosexual than
among heterosexual men. The prevalence of all three STIs in
all at-risk groups needs to be monitored in a rapidly changing
situation. Finally, apart from the clinical benefits of case
identification, an outreach screening program such as the one
directed at street prostitutes, can serve as a significant
vehicle for health promotion, and, as has been the case
here, the fostering of collaboration between governmental
and key community nongovernmental services.
Acknowledgements
This work was supported by FIPSE (Foundation formed by the
Spanish Ministry of Health and Consumer Affairs, Abbott
Laboratories, Boehringer Ingelheim, Bristol Myers Squibb,
GlaxoSmithKline, Merck Sharp and Dohme, and Roche),
exp. 24238/01.
We thank the staff and volunteers of A`mbit Dona who
facilitated the field study. Thanks are also due to the anon-
ymous English expert who reviewed and edited the first
version of this manuscript.
Conflict of interest: No conflict of interest to declare.
References
1. McMillan A, Young H, Ogilvie MM, Scott GR, Ballard RC. Clinical
practice in sexually transmissible infections. London: Saunders;
2002. p. 281—98.
2. Genital herpes simplex, genital chlamydia and gonorrhoea infec-
tion in Scotland: laboratory confirmations 1992—2002. Scottish
Centre for Infection and Environmental Health. Sexually trans-
mitted infections. SCIEH Weekly Report 2003;27:166—71.
3. Centers for Disease Control and Prevention. Trends in reporta-
ble sexually transmitted diseases in the United States, 2003.
STD Surveillance 2003. Available at: www.cdc.gov/std/stats.
(accessed January 20, 2005).4. Wilson JS, Honey E, Templeton A, Paavonen J, Mardh PA, Stary
A, et al. for the EU Biomed Concerted Action Group. A
systematic review of the prevalence of Chlamydia trachoma-
tis among European women. Hum Reprod Update 2002;8:385—
94.
5. Vall Mayans M, Sanz Colomo B, Loureiro Varela E, Armengol Egea
P. Sexually transmitted infections in Barcelona beyond 2000.Med
Clin (Barc) 2004;122:18—20. (in Spanish).
6. World Health Organization. Consultation on STD interventions
for preventing HIV: what is the evidence? WHO/HIS/2002.02
Geneva, Switzerland, 2000: 1—54.
7. Seroprevalence of HIV among sexually transmitted infections
clinic attendees voluntarily tested for HIV in Barcelona,
1998—2001. The Primary Care STI Study Group (GITSAP). Sex
Transm Dis 2003;30:876—9.
8. HIV infection among people of foreign origin voluntarily tested in
Spain. A comparison with national subjects. The EPI-VIH Study
Group. Sex Transm Infect 2002;78:250—4.
9. Radcliffe K. European STD guidelines. Int J STD AIDS
2001;(Suppl. 3).
10. Krepel J, Patel J, Sproston A, Hopkins F, Jang D, Mahony J, et al.
The impact on accuracy and cost of ligase chain reaction testing
by pooling urine specimens for the diagnosis of CT infections. Sex
Transm Dis 1999;26:504—7.
11. Connell JA, Parry JV, Mortimer PP, Duncan RJ, McLean KA,
Johnson AM, et al. Preliminary report: accurate assays for
anti-HIV in urine. Lancet 1990;335:1366—9.
12. Desai S, Bates H, Michalski FJ. Detection of antibody to HIV-1 in
urine. Lancet 1991;337:183—4.
13. Kacena KA, Dohnal K, Benesova V, Grivna M, Deliopolu J, Tryzna
R, et al. Chlamydia, gonorrhea, and HIV-1 prevalence among five
populations of women in the Czech and Slovak Republics. Sex
Transm Dis 2001;28:356—62.
14. Martı´nez Martı´nez P, Rodrı´guez Torres A, Ortiz de Lejarazu R,
Montoya A, Martin JF, Eiros JM. Human immunodeficiency virus
antibody testing by enzyme-linked fluorescent and Western blot
assays using serum, gingival-crevicular transudate, and urine
samples. J Clin Microbiol 1999;37:1100—6.
15. Matteelli A, Beltrame A, Carvalho ACC, Casalini C, Forleo MA,
Gulletta M, et al. Chlamydia trachomatis genital infection in
migrant female sex workers in Italy. Int J STD AIDS 2003;14:591—
5.
16. D’Antuono A, Andalo` F, Carla` EM, De Tommaso S. Prevalence of
STDs and HIV infection among immigrant sex workers attending
an STD centre in Bologna, Italy. Sex Transm Infect 2001;77:
220.
17. HIV infection in European female sex workers: epidemiological
link with use of petroleum-based lubricants. European Working
Group on HIV infection in female prostitutes. AIDS 1993;4:
401—8.
18. Belza MJ, for the Epi-VIH Study Group. Risk of HIV infection
among male sex workers in Spain. Sex Transm Infect 2005;81:
85—8.
19. Reina J, Gutie´rrez O, Gonza´lez-Ca´rdenas M, Berlanga R. Pre-
valence of genital Chlamydia trachomatis infection in the gen-
eral population and in a group of prostitutes from Palma de
Mallorca (letter). Enferm Infecc Microbiol Clin 2004;22:439—42.
(in Spanish).
20. Marinas JJ, Rego ME, Rosales M, Castro MI, Bouzas E. Evaluation
of the effectiveness of a program of detection of asymptomatic
Chlamydia trachomatis infection in women. Rev Esp Salud Pub-
lica 1997;71:27—34. (in Spanish).
21. Cha´vez M, Vargas J, Pueyo I, Valverde A, Serrano MC, Claro R,
et al. Incidence of genitourinary Chlamydia trachomatis infec-
tion at an STD center by direct antigen detection assay. Enferm
Infecc Microbiol Clin 2000;18:392—5. (in Spanish).
22. Fenton KA, Lowndes CM, the European Surveillance of Sexually
Transmitted Infections (ESSTI) Network. Recent trends in the
122 M. Vall-Mayans et al.epidemiology of sexually transmitted infections in the European
Union. Sex Transm Infect 2004;80:255—63.
23. Stock C, Guillen-Grima F, Prufer-Kramer L, Serrano-Monzo I,
Marin-Fernandez B, Aguinaga-Ontoso I, et al. Sexual behavior
and the prevalence of Chlamydia trachomatis infection in
asymptomatic students in Germany and Spain. Eur J Epidemiol
2001;17:385—90.24. Andreu Domingo A, Pumarola Sun˜e´ T, Sanz Colomo B, Sobejano
Garcı´a L, Xercavins Montosa J, Coll Escursell O, et al. Prevalence
of Chlamydia trachomatis infection as evaluated by molecular
biology methods. Enferm Infecc Microbiol Clin 2002;20:205—7.
(in Spanish).
25. Centers for Disease Control and Prevention. Sexually transmitted
diseases treatment guidelines 2002.MMWR 2002;51(No. RR-6):7.
